US  Army  Corps 
of  Engineers 

Waterways  Experiment 
Station 


AD--A273  030 


7 


Technical  Report  HL-93-15 
October  1993 


Ship  Navigation  Simuiation  Study, 
Lorain  Harbor,  Lorain,  Ohio 

Volume  II:  Appendices  A  and  B 

by  Michelle  M.  Thevenot,  Carl  J.  Huval,  Larry  L.  Daggett 
Hydraulics  Laboratory 


Approved  For  Public  Release;  Distribution  Is  Unlimited 


93-28517 

llllll 


93  11  22  1  38 

Prepared  for  U.S.  Army  Engineer  District,  Buffalo 


The  contents  of  this  report  are  not  to  be  used  for  advertising, 
publication,  or  promotional  purposes.  Citation  of  trade  names 
does  not  constitute  an  official  endorsement  or  qiproval  of  the  use 
of  such  commercial  products. 


PUNTED  ON  RECYCLED  PAKR 


Technical  Report  HL-93-15 
October  1993 


Ship  Navigation  Simuiation  Study, 
Lorain  Harbor,  Lorain,  Ohio 


Volume  II:  Appendices  A  and  B 

by  Michelle  M.  Thevenot,  Carl  J.  Huval,  Larry  L  Daggett 


Hydraulics  Laboratory 

U.S.  Army  Corps  of  Engineers 
Waterways  Experiment  Station 
3909  Halls  Ferry  Road 
Vicksburg.  MS  39180-6199 


Accesion  For  j 

NTIS 

DTIC 

U^.ani 

Jjiiil 

By  . . 
Di.t  iL 

CRA&I  Jf 

TAB  ^ 

oui.ced  □ 

ratio;. 

..tio  .  / 

Availability  Codes 

Dist 

M 

Avail  and/or 

Special 

Final  report 

Approved  for  public  release;  distribution  is  unlimited 


Prepu'ed  for  U.S.  Army  Engineer  District,  Buffalo 
Buffalo.  NY  14207-3199 


Waterways  Experiment  Station  Cataloging'in>Publication  Data 

Thevenot,  Michelle  M. 

Ship  navigation  simulation  study,  Lorain  Hart)or,  Lorain,  Ohio  /  by 
Michelle  M.  Thevenot,  Carl  J.  Huval,  Larry  L.  Daggett;  prepared  for  U.S. 
Army  Engineer  District,  Buffalo. 

2  V.:  ill.;  28  cm.  --  (Technical  report;  HL-93-15) 

1 .  Navigation  -  Ohio  -  Lorain.  2.  Channels  (Hydraulic  engineering)  - 
Design  and  constmction  ~  Evaluation.  3.  Pilots  and  pilotage  ~  Simula¬ 
tion  methods.  4.  Stream  channeiUation  -  Ohio  ~  Lorain.  I.  Huval,  C.  J. 
II.  Daggett,  Larry  L.  III.  United  States.  Army.  Corps  of  Engineers.  Buffalo 
District.  IV.  U.S.  Army  Engineer  Waterways  Experiment  Station.  V.  Title. 
VI.  Series:  Technical  report  (U.S.  Army  Engineer  Waterways  Experiment 
Station);  HL-93-15. 

TA7  W34  no.HL-93-15 


APPENDIX  A 


SHIPMASTER  QUESTIONNARIE  AND  COMMENTS 


LORAIN  HARBOR  SHIP  SIMULATION  PROJECT 
PILOT  RATING 


PILOT: _ 

RUN  CODE:_ 
START  TIME: 


DATE: _ 

FILE  NAME: 
END  TIME: 


Have  you  ever  piloted  a  vessel  with  a  stem  thruster? 


The  purpose  of  this  questionnaire  is  to  doctiment  your  evaluation  of  the 
sinulator  run  you  have  Jtist  completed.  Please  rate  the  mn  relative  to  your 
overall  experience  in  handling  ships  in  this  reach.  Feel  free  to  make  any 
specific  comments  you  believe  will  be  helpful  in  interpreting  your  ratings. 
You  may  wish  to  make  notes  on  the  trackline  plot  presented  to  you  following 
the  run. 


Area  A 
Area  B 
Area  C 
Area  D 
Area  1 
Area  2 


Area  A 
Area  B 
Area  C 
Area  D 
Area  1 
Area  2 


Area  A 
Area  B 
Area  C 
Area  D 
Area  1 
Area  2 


Area  A 
Area  B 
Area  C 
Area  D 
Area  1 
Area  2 


Area  A 
Area  B 
Area  C 
Area  D 
Area  1 
Area  2 


Very  Simple 
0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

Little 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

Little 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

Little 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

Bad 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 


3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

DIFFICULTY  OF  THE  RUN 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

MANEUVERABILITY 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

DANGER  OF  GROUNDING 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

3  4  5  6  7 

AMOUNT  OF  BANK  EFFECTS 


Very  difficult 
8  9  10 

8  9  10 

8  9  10 

8  9  10 

8  9  10 

8  9  10 

All  of  it 
8  9  10 

8  9  10 

8  9  10 

8  9  10 

8  9  10 

8  9  10 

Tremendovis 
8  9  10 

8  9  10 

8  9  10 

8  9  10 

8  9  10 

8  9  10 

Tremendous 
8  9  10 

8  9  10 

8  9  10 

8  9  10 

8  9  10 

8  9  10 


1  4 

5 

6 

7 

8 

1  4 

5 

6 

7 

8 

1  4 

5 

6 

7 

8 

1  4 

5 

6 

7 

8 

>  4 

5 

6 

7 

8 

i  4 

5 

6 

7 

8 

AMOUNT 

OF  THRUSTER 

USED 

A3 


Very  good 
9  10 

9  10 

9  10 

9  10 

9  10 

9  10 


LORAIN  HARBOR  SHIP  SIHITIATICW  STUDY 


The  purpose  of  this  questionnaire  is  to  get  your  final  thoughts  on  the 
sioulation  study  in  which  you  have  Just  participated.  Please  base  your 
answers  on  the  simulation  runs. 

1.  Do  you  feel  that  the  way  in  idiieh  the  thrusters  were  used  would  damage  the 
vessels  docked  along  the  banks  or  cause  extensive  eroslonT 

2.  On  the  channel  provided,  show  the  cuts  you  would  Implement  assuming  a 
stem  thruster  Is  added  to  the  ship.  Prioritise  them  by  numbering  from  most 
important  through  least  Important. 

3.  Have  the  bank  effects  changed?  If  so,  show  irtiere  (on  the  channel 
provided) .  State  whether  they  were  helpful  or  hindering . 

4.  The  simulator  provides  (circle  one): 

a)  less  information  than 

b)  the  same  Information 

c)  more  information  than 
available  aboard  the  ship. 

5.  On  a  scale  from  0  to  10  (10  being  excellent),  what  Is  your  overall  opinion 
of  the  slanilator  and  the  Lorain  Harbor  simulation. 

6.  Do  you  have  any  suggestions  for  improving  the  simulation? 

7.  Please  use  the  space  provided  for  any  additional  comments. 


LORAIN  HARBOR  SHIP  SIMULATION  STUDY 


The  purpose  of  this  questiotmalxe  is  to  get  your  fiasl  thoughts  on  the 
sinulation  study  in  which  you  have  Just  participated.  Please  base  your 
answers  on  the  sinulation  runs. 

1.  Do  you  feel  that  the  way  in  which  the  thrusters  ware  used  would  danage  the 
vessels  docked  along  the  banks  or  cause  extensive  erosiouT 

Little  damage  to  other  vessels  (possibly  hazard  for  snail  craft) .  Could 
create  some  erosion  as  all  thrusters  will. 


2.  On  the  channel  provided,  show  the  cuts  you  would  iiq>lement  assuming  a 
stem  thruster  is  added  to  the  ship.  Prioritise  them  by  numbering  from  most 
laqwrtant  through  least  Important. 

Done. 


3.  Have  the  bank  effects  changed?  If  so.  show  where  (on  the  channel 
provided) .  State  whether  they  were  helpful  or  hindering . 

No  effects  noticed. 


4.  The  simulator  provides  (circle  one): 

a)  less  infoinnatlon  than 

b)  the  same  information 

c)  more  information  than 
available  aboard  the  ship. 


5.  On  a  scale  frmn  0  to  10  (10  being  excellent),  what  Is  your  overall  opinion 
of  the  simulator  and  the  Lorain  Harbor  slsnilatlon. 
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6.  Do  you  have  any  suggestions  for  iaiproving  the  simulation? 

Longer  period  of  time  for  Pilot  to  familiarizes  himself  @  characteristics  of 
equipment . 


7.  Please  use  the  space  provided  for  any  additional  comments. 


LORAIN  HARBOR  SHIP  SIMULATION  STUDY 
PILOT  RATING 


PILOT: _  DATE: _ 

RUN  CODE: _  FILE  NAME: _ 

START  TIME: _  END  TIME: _ 

The  purpose  of  this  questionnaire  is  to  docunent  is  to  your  evaluation 
of  the  simulation  run  Just  completed.  Please  rate  the  nm  relative  to  your 
overall  experience  in  handling  ships  in  this  reach.  Feel  free  to  make  any 
specific  comments  you  believe  will  be  helpful  in  interpreting  your  ratings. 
You  may  wish  to  make  notes  on  the  trackline  plot  presented  to  you  following 
the  run. 


Rate  the  difficulty  of  the  run? 

very 

simple 

0  1  2  3  4  5 


very 

difficult 

6  7  8  9  10 


What  was  the  likelihood  of  grounding? 

none  often 


0 


12345678 


9  10 


Rate  the  controllability  of  the  ship  in  the  following  areas? 
1 .  Area  B 


very 

easy 


very 

difficult 


0  123456789  10 


2 .  Area  C 


very 

easy 


very 

difficult 


0  123456789  10 


3.  Area  D 


very 

easy 


very 

difficult 


0  123456789  10 


A6 


4.  Turning  Basin 


very 

difficult 


very 

easy 

0  123456789  10 


Rate  the  daaage  you  feel  would  have  been  caused  to  docked  ships  due  to  the 
wake  of  the  ship  or  the  thruster  Jets. 


no 

danage 


unacceptable 
asMunts  of 
daaage 


0 


12345678 


9  10 


How  accurate  were  the  simulated  bank  effects. 


very 

unrealistic 


very 

realistic 


0 


12345678 


9  10 


How  accurate  was  the  behavior  of  the  ship. 


very 

Inaccurate 


very 

accurate 


0 


1  2  3  4  5  6  7 


8  9  10 


Please  feel  free  to  make  comments  concerning  the  simulator  run  you  have  just 
completed. 


A7 


LORAIN  HARB(»  SHIP  SIMULATION  STUDY 
FINAL  QUESTIC»1NAIRE 

The  purpose  of  this  questionnaire  is  to  docviaent  your  final  thoughts  on 
the  proposed  bank  cuts  t'  the  Black  River  in  Lorain,  Ohio. 

With  the  considerati ' a  that  initial  and  aalntenance  dredging  costs  are  major 
factors  in  project  viability,  «rhat  channel  cuts  would  you  recoonend  in  the 
following  areas?  Please  specify  the  size.  Also,  give  the  priority  of  the  cut 
in  each  ar'-a. 

1 .  .^ea  B 

2 .  Area  C 

3 .  Area  D 

4.  Turning  Basin 

5.  Do  you  feel  that  the  way  in  which  the  thrusters  were  used  would  cause 
extensive  bank  erosion?  Specif  where. 

6.  Do  you  have  any  suggestions  for  iaproving  the  siauletor  procedure  in 
general? 


7.  Overall  how  do  you  rate  the  realisn  of  the  siauletor? 


LORAIN  HARBOR  SHIP  SIMULATION  STUDY 
FINAL  QUESTIONNAIRE 

The  purpose  of  this  questionnaire  is  to  docuaent  your  final  thoughts  on 
the  proposed  bank  cuts  to  the  Black  River  in  Lorain,  Ohio. 

Ulth  Che  consideration  that  initial  and  naintenance  dredging  costs  are  major 
factors  in  project  viability,  %rhat  channel  cuts  would  you  recommend  in  Che 
following  areas?  Please  specify  the  size.  Also,  give  the  priority  of  the  cut 
in  each  area. 

1 .  Area  B 

The  proposed  cut  in  Area  ”B"  in  Plan  #1  would  be  helpful,  need  not  be  large  as 
Plan  #2  -  Priority  #3 . 


2 .  Area  C 

The  propose  cut  in  Area  C  would  be  most  helpful.  The  cut  in  Plan  #1  would  be 
all  that  is  needed.  Need  not  Plan  #2. 

3 .  Area  D 

The  cut  in  Plan  2  would  be  of  some  help.  Not  a  high  Priority  Area. 

4 .  Turning  Basin 

The  propose  cut  at  the  turn  basin  would  be  very  helpful  Plan  #1 
Priority  #2  -  need  not  go  to  Plan  2. 

Priority  #4  would  be  the  comer  area  across  from  the  old  ship  yard  dry  docks 
near  Erie  Ave . 

5.  Do  you  feel  that  the  way  in  which  the  thrusters  were  used  would  cause 
extensive  bank  erosion?  Specify  where. 

•No. 

6.  Do  you  have  any  suggestions  for  improving  the  simulator  procedxire  in 
general? 

The  speed  for  the  RPM  in  the  River,  with  the  hard  turns,  may  be  a  little  fast. 


7.  Overall  how  do  you  rate  the  realism  of  the  simulator? 
Good. 


LORAIN  HARBOR  SHIP  SIMULATION  STUDY 
FINAL  QUESTIONNAIRE 


The  purpose  of  this  questionnaire  is  to  docuiaent  your  final  thoughts  on 
the  proposed  bank  cuts  to  the  Black  River  in  Lorain,  Ohio. 

With  the  consideration  that  initial  and  maintenance  dredging  costs  are  major 
factors  in  project  viability,  what  channel  cuts  would  you  recommend  in  the 
following  areas?  Please  specify  the  size.  Also,  give  the  priority  of  the  cut 
in  each  area. 

1 .  Area  B 
Cut  80  ft 

2 .  Area  C 
Cut  150  ft 

3 .  Area  D 
Cut  50  ft 

4.  Turning  Basin 
Cut  150  ft 

5.  Do  you  feel  that  the  way  in  which  the  thrusters  were  used  would  cause 
extensive  bank  erosion?  Specii^  where. 

Yes  Area  B  and  A  and  Turning  Basin 


6.  Do  you  have  any  suggestions  for  improving  the  simulator  procedure  in 
general? 

No. 


7.  Overall  how  do  you  rate  the  realism  of  the  simulator? 
Very  accurate. 


AlO 


LORAIN  HARBOR  SHIP  SIKUIATION  STUDY 
FINAL  QUESTIONNAIRE 


The  purpose  of  this  questionnaire  Is  to  docuaent  your  final  thoughts  on 
the  proposed  bank  cuts  to  the  Black  River  In  Lorain,  Ohio. 

With  the  consideration  that  Initial  and  maintenance  dredging  costs  are  major 
factors  In  project  viability,  %d\at  channel  cuts  would  you  recommend  In  the 
following  areas?  Please  specify  the  size.  Also,  give  the  priority  of  the  cut 
In  each  area. 

1 .  Area  B 

Cut  between  1  2  proposal. 


2 .  Area  C 

Cut  between  1+2  proposal. 
Most  Important. 


3 .  Area  D 
50  ft. 


4.  Turning  Basin 
Take  comer  off. 


5.  Do  you  feel  that  the  way  in  which  the  thrusters  were  used  would  cause 
extensive  bank  erosion?  Specify  where. 

No. 


6.  Do  you  have  any  suggestions  for  improving  the  simulator  procedure  in 
general? 

No. 


7.  Overall  how  do  you  rate  the  realism  of  the  simulator? 
Very  good. 


A-*! 


LORAIN  HARBOR  SHIP  SIMULATION  STUDY 
FINAL  QUESTIONNAIRE 

The  purpose  of  this  questionnaire  is  to  docuaent  your  final  thoughts  on 
the  proposed  bank  cuts  to  the  Black  River  in  Lorain,  Ohio. 

With  the  consideration  that  initial  and  aaintenance  dredging  costs  are  najor 
factors  in  project  viability,  what  channel  cuts  would  you  recomend  in  the 
following  areas?  Please  specify  the  size.  Also,  give  the  priority  of  the  cut 
in  each  area. 

1 .  Area  B 

WNH  comer  removal  of  western  bank  would  aid  in  vessels  not  required  to  use 
thrusters  in  marina  area. 

Priority  #3 


2 .  Area  C 

This  would  be  a  priority  #1  of  all  the  areas.  Cut  as  much  as  the  last  run 
(FDW  242)  Re:  When  vessel,  single  screw,  backing  does  not  help  make  the  turn. 


3 .  Area  D 

Removal  of  west  comer  would  aid  in  ttim  if  vessels  are  using  the  south  dock 
Priority  #4 


4.  Turning  Basin 

Remove  comer,  north  pt,  also  widen  and  deepen  notch. 

RE:  vessel  turning  in  wind  and  current  would  be  able  to  handle  the  conditions 
easier. 

Priority  #2  (also  relieves  the  master  on  room  for  the  stem  to  swing.) 


5.  Do  you  feel  that  the  way  in  which  the  thrusters  were  used  would  cause 
extensive  bank  erosion?  Specify  where. 

Yes,  in  any  area  that  is  not  lined  with  rip-rap-providing  the  turns  are  left 
as  is.  If  all  turns  are  widened  thruster  wash  should  not  do  too  much  damage. 
There  is  not  that  much  damage  in  Rouge  River. 

6 .  Do  you  have  any  suggestions  for  improving  the  simulator  procedure  in 
general? 

None,  as  is,  the  system  is  very  realistic  to  handling  a  vessel. 

7.  Overall  how  do  you  rate  the  realism  of  the  simulator? 

Very  good. 


APPENDIX  B 


I 


SHIP  TRACK  PLOTS 


RUN,  EXISn^  COM 
a.  568.6  FT.  245-FT 


LAKE  LEVEL  568.6  FT.  245H=T  DRAFT 


LAKE  LEVEL  568.6  FT,  25l5-FT  DRAFT 


LAKE  LEVS.  568.6  FT,  25.5-FT  DRAFT 


LAKE  LEVB.  568.6  FT.  25.5-FT  DRAFT 


PLATE  B9 


PLATE  B11 


OOTBOUND  RUN.  PLAN  1 
.£VBL  568.6  FT.  1»2-FT  DRAFT 


OUTBOUND  RUN,  PLAN  1 
LAKE  LEVH.  568.6  FT.  \62-FT  DRAFT 


568.6  FT.  18j2-FT  DRAFT 


PLATE  B15 


OUTBOUND  RUN,  PLAN  2 
LAKE  LEVB.  568.6  FT.  18.2-Fr  DRAFT 


SHP-TRACK  PLOT 

PHA8E2 

ff«CXJND  mJN,  EXISTVK2  C0NCXT10N 
LAKE  LEVB_  56a6  FT,  245-FT  DRAFT 
SHPMASTB^  C,  RB’ETTTION  1 
STB1N  THRUS1?)  AVAILABLE 


SHIP-TRACK  PLOT 

PHASE2 

MBOUND  RUH  EXiSTMQ  CONDmON 
LAKE  LEVEL  568.6  FT.  245-Fr  DRAFT 
SHPMASTB)  C,  Re’ETTTlON  2 
STBV4  THRUSrei  AVAILABLE 


PLATE  B17 


SUP-TRACK  PLOT 

PHASE  2 

ICCXJ^D  RUH  EXBTI^i  CONOmON 
LAKE  LEVS.  5711  FT.  Z7.0~Fr  DRAFT 
SHPMASTHI C.  RB>ETmON  1 
STB1N  THRUSTB)  AVAILABLE 


-N- 


SHP-TRACK  PLOT 

PHA8E2 

leCXJND  RUN,  EXISTMQ  CONOmON 
LAKE  LEVS.  5711  FT.  27.0-Fr  DRAFT 
3HPMASTg1  C.  RgETmON  2 
STERN  THRUSTER  AVAKJ^BLE 


PLATE  B19 


SCALENFT 


wno 


KOOO 


SHP-TRACK  PLOT 

PHASE2 

RUN.  EXiSmNQ  CCDNOmON 
LAKE  LEVB-  568.6  FT,  24j5-FT  DRAFT 
3HPMA8TER  C.  RgETTTlON  1 
S\EFH  THRUSTER  NOT  AVALABLE 


plate  B20 


SHP-TRACK  PLOT 

PHA8E2 

MBOUND  RUN,  EXBTMQ  CONDITION 
LAKE  LEVS-  5711  FT.  27.0-FT  DRAFT 
SHPMASrei  C.  RB>EnT10N  1 
STBM  THRUSTei  NOT  AVALABLE 


PLATE  B21 


-N- 


SHP-TRACK  PLOT 

PHASE2 

CX/TBOUND  RUN,  EXISTMG  CCXOmON 
LAKE  LEVB.  56a6  FT,  182-Fr  DRAFT 
SHPMAST5)  C,  RB>ET1T10N  1 
STBV4  THRUSTB)  AVAILABLE 


SHP-TRACK  PLOT 

PHASE2 

oinBouND  EXisrnNQ  coNomoN 
LAKE  LEVB.  5711  FT,  18^-FT  DRAFT 
SHPMASret  C.  REPETnXDN  1 
SreV^  THRUSTBl  AVAILABLE 


PLATE 


SHP-TRACK  PLOT 

PHASE  2 

OUTBOUND  RUN.  EXISTIKJ  CONOmON 
LAKE  LEVB.  5711  FT.  18.2-FT  DRAFT 
SHPMASrei  C.  RB*ETTT10N  1 

sreiN  THRUsrei  not  avalable 


-N- 


SHIP-TRACK  PLOT 

PHASE2 

leouhD  Ru^i  EXiSTma  coNomoN 
LAKE  LEVEL  56a6  FT,  245-FT  DRAFT 
SHPMAariH^  D.  RgETTTTON  1 
STBVi  THRUSTER  AVAILABLE 


PLATE  B25 


SHP-TRACK  PLOT 

PHASE2 

leOU^D  RUN.  EXISTMQ  OSNDmON 
LAKE  LEVB>  56a6  FT,  245-Fr  DRAFT 
SHFMASTER  D.  nB»ETniON  2 
SreWTHRUSTe^  AVAILABLE 


SHP-TRACK  PLOT 

PHA8E2 

l«OUM>  RUN,  EXCTMQ  CONOmON 
LAKE  LEVEL  5711  FT.  27.a-FT  DRAFT 
8HPMASTH1D.RgEnT10N1 
STERN  THRUSTB)  AVALABLE 


PLATE  B27 


SHP-TRACK  PLOT 

PHASE  2 

|«OUND  RUH  EXmi^  CONDmON 
LAKE  LEVa.  5711  FT.  27.(>-Fr  DRAFT 
aMPMASTTHI  P.  RgETTnON  2 
SrTBM  THRUSTER  AVALABLE 


SHP-TRACK  PLOT 

PHASE2 

teOU^D  RUK  EXISmNQ  CONDmON 
LAKE  LEVB-  56a6  F=T,  245-Fr  DRAFT 
SHFMASTB)  D,  RB’ETTnON  1 
srew  THRUST®  NOT  AVAl ABLE 


PLATE  B29 


SHP-TRACK  PLOT 

PHASE2 

l«OU^D  RUH  EXBTMG  CXXCmON 
LAKE  LEVa.  5711  FT.  27.0-FT  DRAFT 
8HPMASTB)  D.  R5>ETmON  1 
STB94  THRUSTER  NOT  AVALABLE 


SHP-TRACK  PLOT 

PHASE  2 

OUTBOU^D  EXISTf^  ODNOmON 
LAKE  LEVB.  568.6  FT.  182-Fr  DRAFT 
SHPMASTB)  D,  RB>ETniON  1 
STERN  THRUSrei  AVAILABLE 


PLATE  B31 


SHP-TRACK  PLOT 

PHA8E2 

a;rBC)UIC>  RUN,  EXISltlQ  COM^TTKM 
LAKE  LEVS.  56a6  FT,  ia2-FT  DRAFT 
SHPMASrrBR  D.  REPETITION  2 
STERN  THRUSTHT  AVAILABLE 


SHF-7RACK  PLOT 

PHASE2 

CXrrBOUIC>  RUH  EXISTIKS  CONOmON 
LAKE  LEVS.  571.1  FT,  1S2-FT  DRAFT 
SHFMASrei  D,  Re>ETniON  1 
STBSN  THRUSrei  AVAILABLE 


PLATE  B33 


SHP-TRACK  PLOT 

PHASE  2 

CX/TBOUrO  RUH  EXBTICI  CX)I«XT10N 
LAKE  LEVEL  56a6  FT,  ia2-FT  DRAFT 
SHFMASTB^  D.  BB*ETTT10N  1 
SfTBW  THRUSTB^  NOT  AVALABLE 


SHP-TRACK  PLOT 

PHASE  2 

CXJTBOUM?  FMi  EXSTIIQ  CONDmON 
LAKE  LEVB-  5711  FT.  «2-FT  DRAFT 
SHPMAarTHI  D.  RgEmiON  1 
STBM  THRUSTTBI  NOT  AVALABLE 


PLATE 


SHIP-TRACK  PLOT 

PHASE  2 

teOUND  RUN,  EXBmNQ  CONOmON 
LAKE  LEVS-  568.6  FT.  24.5-Fr  DRAFT 
SHPMASTER  E,  REPEimON  1 
STERN  THRUSTB)  AVALABLJE 


SHP-TRACK  PLOT 

PHASE2 

l«C>U^D  F«JH  BCiSTI^  COM^mO^ 
LAKE  LEVa.  seae  ft,  245-FT  draft 
SHIPMASTER  E,  HEPETTTION  2 
STERN  THRUSTBT  AVAILABLE 


SHIP-TRACK  PLOT 

PHASE  2 

MBOIN?  EXISTtXS  COrCXTION 
LAKE  LEVEL  5711  FT.  27.0-FT  DRAFT 
SHPMASrei  E  HB*ETTTI0N  1 
STERN  THRUSrei  AVAILABLE 


SHIP-TRACK  PLOT 

PHASE2 

teOUI«>  RUH  EXIST^iQ  CONDmON 
LAKE  LEVEL  56a6  FT.  245-FT  DRAFT 
SHPMASrei  E.  RB»ETniON  1 

Slew  THRusre^  not  avalable 


PLATE  B39 


SHIP-TRACK  PLOT 
PHASE2 

leCXJ^D  RUN,  EXISTWXjl  (X)NDrnON 
LAKE  LEVa.  5711  FT.  27.0-Fr  DRAFT 
SHPMA8TER  E  RgETTTlONj  _ 
STEPN  THRUSTER  NOT  AVALABLE 


SHF-TRACK  PLOT 

PHASE  2 

OUTBOUIO  RUN,  EXIST1K3  CONOmON 
LAKE  LEVS.  56a6  FT,  ia2-FT  DRAFT 
SHPMASTg  E  RgETTTlON  1 
STBV4  THRUSTS)  AVAUKBLE 


PLATE  B41 


SHP-TRACK  PLOT 

PHASE  2 

ovTBouw?  RUK  EXBTi«  coronoN 
LAKE  LEVS-  5711  FT.  ia2-FT  DRAFT 
SHFMASfTei  E  REPETTTIONJ 
STERN  THRUSTER  AVALABLE 


SHIP-TRACK  PLOT 

PHASE2 

OUTBCXJ^D  RUK  EXISTI^  CONDmON 
LAKE  LEVS-  56a6  FT,  182-Fr  DRAFT 
SHPMASrei  E  RB>ETTTION  1 
STBV4  IHRUSrei  NOT  AVALABLE 


PLATE  B43 


SHIP-TRACK  PLOT 
PHASE2 


OVTBOUr®  RUN,  EXBTIKS  <X)rC)mON 
LAKE  LEVB.  5711  FT.  ia2-FT  DRAFT 
SHPMAsrei  E  RB^rr^  1 

sfTBW  Tmjsrei  not  avalable 


SHP-TRACK  PLOT 

PHASE2 

MBOUIC)  RUN,  EXISTmO  CX)NDmON 
LAKE  LEVB.  568.6  FT,  245-FT  DRAFT 
SHPMASre)  F,  Re>ETTT10N  1 
STB1N  THRUSTH)  AVAILABLE 


PLATE  B45 


SHF-TRACK  PLOT 

PHASE2 

|«CXJ^D  FW  EXBTlCi  COIOTIC^ 
LAKE  LEVS-  56a6  FT,  245-FT  DRAFT 
SHPMASre)  F.  REPETITION  2 
STBTN  TVRUSfTER  AVAILABLE 


SHP-TRACK  PLOT 

PHASE2 

leOU^D  RUH  EXISTMQ  CXDNDmON 
LAKE  LEVS.  5711  FT.  27.0-FT  DRAFT 
3HPMASTER  F.  RgETTTlON  1 
STBM  HHRUSm^  AVAILABLE 


PLATE  B47 


SHP-TRACK  PLOT 
PHASE  2 

»eC)U^D  mfi  EXBTiKi  CONDITION 
LAKE  LEVB.  568.6  FT,  245-Fr  DRAR 
SHPMASTER  F.  ngETTTION  j. 
STEPH  THRUSTER  NOT  AVALABLE 


SHP-TRACK  PLOT 

PHASE2 

l«OU^D  RUN,  EXISTS  CONOmON 
LAKE  LEVB_  5711  FT.  27.0-Fr  DRAFT 
SHPMASre^  F,  RB»ETTnON  1 
STBV4  THRUSTER  NOT  AVALABLE 


PLATE  B49 


SHP-TRACK  PLOT 

PHASE  2 

CX/TBOUM?  EXISTMQ  CO^DmON 
LAKE  LEVB-  56a6  FT.  laZ-FT  DRAFT 
SHPMASTm  F,  RB*ETTT10N  1 
STTERN  THRUSTB)  AVALABLE 


SHP-TRACK  PLOT 

PHASE2 

OUlBOiX^D  RUH  EXISTM3  CX)fO^ 
LAKE  LEVB.  56a6  FT,  ia2-FT  DRAFT 
SHPMASTER  F.  RgETTTTON  2 
STBV4  THRUSTS)  AVAILABLE 


PLATE  B51 


SHIP-TRACK  PLOT 

PHASE2 

OUTBOUr©  RU^^  EXia™Q  CONOmON 
LAKE  LEVS.  5711  FT.  182-FT  DRAFT 
sHPMAafrei  f,  rb»etttion_i 

STERN  "mRUSTB^  AVAILABLE 


SHIP-TRACK  PLOT 

PHASE  2 

CX/TBOUhD  RUN.  EXISTING  CXXOTIO^ 
LAKE  LEVEL  568.6  FT.  182-FT  DRAFT 
SHIPMASTER  F.  REPETTTTON  1 
STBW  THRUSTER  NOT  AVALABLE 


PLATE  B53 


SHP-TFIACK  PLOT 

PHASE2 

OaTBOU^D  BU^  EXISTWG  aXCXTlON 
LAKE  LEVB.  5711  FT.  18.2H=T  DRAFT 
SHPMASrei  F.  HB»ETTnON  1 

sreiN  THRUsie^  not  avalable 


SHP-TRACK  PLOT 

PHASE2 

fIBOUND  RUN,  PLAN  1 
LAKE  LEVB.  568.6  FT,  2S.5-FT  DRAFT 

SHPMAsrei  c,  Re^nnoN  1 

STHW  THRUSTS^  AVAILABLE 


PLATE  B55 


SHP-TBACK  PLOT 
PHASE2 


MBCXJND  RUN,  PLAN  1 
LAKE  LEVEL  56a6  FT,  25.5-FT  DRAFT 
SHPMAarg  C,  RgETTTIpN  2 
SfTERN  ■mRUSTCT  AVAILABLE 


-N- 


SHP-TRACK  PLOT 

PHASE  2 

MBCXMD  RUN,  PLAN  1 
LAKE  LEVe.  5711  FT,  27.0-FT  DRAFT 
SHFMASTB^  C,  REPETITION  1 
STBIN  THRUSrer  AVAILABLE 


PLATE  B57 


8CALENFT 


0  um 


U 

tfloo 


SHP-TRACK  PLOT 

PHA8E2 

MBOUND  RUN,  PLAN  1 
LAKE  LEVEL  5711  FT.  27.0-FT  DRAFT 
SHPMASTgl  C,  RgETITION  2 
STBV4  THRU8TB1  AVAILABLE 


PUTEB58 


I 

I 


SHP-TRACK  PLOT 

PHASE2 

MBOUND  RUN,  PLAN  1 
LAKE  LEVS.  568.6  FT,  25.5-FT  DRAFT 
SHPMASTraC,  RB*ETmON  1 
STBV4  THRUSTER  NOT  AVALABLE 


PLATE  B59 


SHP-TRACK  PLOT 

PHASE2 

NBOUNDRIW.PLAN1 
LAKE  LEVS.  5711  FT,  27.0-Fr  DRAFT 
SHPMASre)  C,  RB*eTTTlpN  1 

srew  THRuarTBR  not  avalable 


-N- 


) 


SHP-TRACK  PLOT 

PHASE  2 

CXHBOUND  RUN,  PLAN  1 
LAKE  LEVS.  56a6  FT,  182-FT  DRAFT 
SHPMA3TB)  C,  RB>ETTT10N  1 
STBM  THRUSTB^  AVAILABLE 


PLATE  B61 


SHP-TRACK  PLOT 

PHASE2 

OUTBOUND  RUK  PLAN  1 
LAKE  LEVB.  5711  FT.  18.2-FT  DRAFT 
SHPMASTER  C,  RB>ETmON  1 
STERN  THRUSTB^  AVAILABLE 


SHIP-TRACK  PLOT 

PHASE2 

OUTBOUND  RUN,  PLAN  1 
LAKE  LEVS.  5711  FT,  18i!-Fr  DRAFT 
SHPMASret  C,  RB>ETT1XDN  1 
STBTN  THRUSTER  NOT  AVALABLE 


PLATE 


SHP-TRACK  PLOT 

PHASE2 

MBOUND  RUN,  PLAN  1 
LAKE  LEVB_  56a.6  FT,  255-Fr  DRAFT 
SHPMASTER  D,  Re>ET1T10N  1 
STERN  THRU81H)  AVAILABLE 


-M- 


SHIP-TRACK  PLOT 

PHASE2 

MBOUND  RUN,  PLAN  1 
LAKE  LEVS.  56a6  FT,  255-FT  DRAFT 
SHPMASTER  D,  RB>ETTnON  2 
SmmN  THRUSre^  AVAILABLE 


PLATE  B65 


SHP-TRACK  PLOT 

PHASE2 

MBOUND  RUN,  PLAN  1 
LAKE  LEVS.  5711  FT.  27.0-FT  DRAFT 
SHPMASrei  D,  RB>ETTT10N  1 
STERN  THRUSTER  AVAILABLE 


SHP-TRACK  PLOT 

PHASE2 

MBOUND  RUN.  PLAN  1 
LAKE  LEVS.  56a6  FT.  25.5-FT  DRAFT 
St-TMASTe)  D,  RB’ETmON  1 
STBVl  THRUSTH)  NOT  AVALABLE 


PLATE  B67 


SHF-TRACK  PLOT 

PHASE  2 

WBOUND  RUN,  PLAN  1 
LAKE  LEVS.  5711  FT.  27.0-FT  DRAFT 
SHPMASTB?  D.  RB*ET1TXDN  1  ^ 
STEPH  THRUSTER  NOT  AVALABLE 


SHF-TRACK  PLOT 

PHASE2 

MBOUND  RUN.  PLAN  1 
LAKE  LEVS.  5711  FT.  27.0-FT  DRAFT 
SHPMASTB1  D.  REPETTTION  2 
STBV4  THRUSrrSI  NOT  AVALABLE 


PLATE  B68 


SHP-TRACK  PLOT 

PHA8E2 

OUTBCXJND  RUN,  PLAN  1 
LAKE  LEVB.  56a6  FT.  182-FT  DRAFT 
SHPMASTB)  D.  RB>ETTT10N  1 
STBVJ  THRUSTER  AVALABLE 


SHP-TRACX  PLOT 

PHASE2 

OUTBCXJND  RUN,  PLAN  1 
LAKE  LEVa.  5711  FT.  18,2-FT  DRAFT 
SHFMASrei  D.  RB>ETTT10N  1 
SrreiN  THRUSTER  AVAILABLE 


PLATE  B71 


SHP-TTUCK  PLOT 

PHASE2 

OUTBOUND  RUN,  PLAN  1 
LAKE  LEVa_  568.6  FT,  182-FT  DRAFT 
SHPMASre?  D.  Re*ETTT10N  1 
SreW  THRUSTER  NOT  AVALABLE 


SHP-TRACK  PLOT 

PHASE2 

CXnBOUND  RUN.  PLAN  1 
LAKE  LEVB.  5711  FT,  18.2-FT  DRAFT 
SHFMASTB1  D,  RB>ETTT10N  1 
STERN  THRUSrei  NOT  AVALABLE 


PLATE  B73 


SHIP-TRACK  PLOT 

PHASE2 

WBOUND  RUN.  PLAN  1 
LAKE  LEVB.  56aw  FT,  25.5-FT  DRAFT 
sHPMAsrei  E.  ;-e»ETmoN  1 
STSW  THRUSTBl  AVAILABLE 


SHIP-TRACK  PLOT 

PHASE2 

MBOUND  RUN,  PLAN  1 
LAKE  LEVEL  568.6  FT,  25J5-FT  DRAFT 
SHPMASTB)  E,  RB’ETTnON  2 
SreWTHRUSTe^  AVAILABLE 


PLATE  B75 


S»iP-TRACK  PLOT 

PHASE  2 

MBOUND  RIM,  PLAN  1 
LAKE  LEVB_  5711  FT.  27.a-FT  DRAFT 
SHPMASrei  E.  RB»ETmON  1 
srrew  THRUSTER  AVAILABLE 


SHP-TRACK  PLOT 
PHASE2 

MBOUND  RUN,  PLAN  1 
LAKE  LEVB-  56a6  FT,  255-FT  DRAFT 
SHPMASre^  E,  RB»ETTnON  1 
srew  THRUSTS^  NOT  AVALABLE 


PLATE  B77 


SHP-TRACK  PLOT 

PHASE2 

WBOUND  RUN.  PLAN  1 
LAKE  LEVa.  5711  FT.  27.a-FT  DRAR 
SHPMASTER  E.  REPETTT^  1 
STB1N  THRUSfTCT  NOT  AVALABLE 


-H- 


SHIP-TRACK  PLOT 

PHASE2 

OUTBOUND  RUN,  PLAN  1 
LAKE  LEVEL  568.6  F=T.  182-FT  DRAFT 
SHFMASTHT  E.  RB»BTTT10N  1 
STBTN  TIHRUSTer  AVAILABLE 


PLATE  B79 


SHIP-TRACK  PLOT 

PHASE2 

CXnBOUND  RUN,  PLAN  1 
LAKE  LEVS.  5711  FT.  18J2-FT  DRAFT 
SHPMASTCR  E  RB’ETTnON  1 
Slew  THRUSTBl  AVAILABLE 


SHIP-TRACK  PLOT 

PHASE2 

OUTBOUND  RUN.  PLAN  1 
LAKE  LEVS.  56a6  FT.  ia2H=T  DRAFT 
SHPMASTB^  E,  REPETITION  1 

srew  -mRusTei  not  avaiable 


PLATE  B81 


SHP-TRACK  PLOT 

PHASE2 

OUTBOUND  RUN,  PLAN  1 
LAKE  LEVB_  5711  FT,  182-FT  DRAFT 
SHFMAST51 E  RB’ETTFION  1 
STB1N  BHRUSTBI  NOT  AVALABLE 


SHP-TRACK  PLOT 

PHASE2 

MBCXJND  RUN,  PLAN  1 
LAKE  LEVS.  568.6  FT,  25.5-FT  DRAFT 
SHFMASTB)  F,  RB’EnnON  1 
STERN  THRUSTER  AVAILABLE 


PLATE  B83 


8HP  \ 
^EADMQ^ 


SCALENFT 


SHP-TRACK  PLOT 

PHASE  2 

MBCXJND  RUN,  PLAN  1 
LAKE  LEVa_  5711  FT,  27.0-FT  DRAFT 
SHPMASTBI F,  RB»ETTTION  1 
STS1N  THRUSTER  AVAILABLE 


PLATE  B84 


SHIP-TRACK  PLOT 

PHAn*y  2 

MBOUND  RUN,  PLAN  1 
LAKE  LEVEL  5711  FT.  27.0-FT  DRAFT 
SHPMASTB1 F,  RB’ETTnON  2 
STB1N  THRUSTB1  AVAILABLE 


PLATE  B85 


SHP-TRACK  PLOT 

PHASE2 

MBOUND  RUN,  PLAN  1 
LAKE  LEVS.  568.6  FT,  255-FT  DRAFT 
SHPMASTER  F,  RgETTTIONj.  _ 

Slew  -mRUST®  not  avalable 


SHIP-TRACK  PLOT 
PHASE2 

MBOUND  RUN,  PLAN  1 
LAKE  LEVB_  571.1  FT,  27.0-Fr  DRAFT 
SHPMASTB1 F,  RB>ETTT10N  1 
STEPS  THRUSTER  NOT  AVALABLE 


PLATE  B87 


SHIP-TRACK  PLOT 

PHASE2 

OUTBOUND  RUN.  PLAN  1 
LAKE  LEVEL  56a6  FT,  182-FT  DRAFT 
SHPMASre^  F.  REPETITION  1 
STBTN  THRUSTH^  AVAILABLE 


SHP-TRACK  PLOT 

PHASE2 

OUTBCXJND  RUN,  PLAN  1 
LAKE  LEVB-  5711  FT.  18J2-FT  DRAFT 
SHPMASrei  F,  REPETTTION  1 

sreM  THRusiei  available 


PLATE  B89 


SHIP-TRACK  PLOT 

PHASE2 

CXnBOUND  RUM.  plan  1 
lake  levs.  56a6  FT,  ia2-FT  DRAFT 
SHPMASTB^  F.  RB»ETTT10N  1  ^ 
Slew  THRUSTER  NOT  AVAIABLE 


SHP-TRACK  PLOT 

PHASE  2 

OUTBOUND  RUN.  PLAN  1 
LAKE  LEVS-  5711  FT.  «2-FT  DRAFT 
SHPMASTHT  F.  RBtrmON  1 
SreiN  THRUSTER  NOT  AVALABLE 


PLATE  B91 


SHP-TRACK  PLOT 

PHASE2 

MBOUND  RUN,  PLAN  2A 
LAKE  LEVB-  568.6  FT,  25.5-FT  DRAFT 
SHPMASTWa  RB’ETITTON  1 
STBWTHRUSTER  AVAILABLE 


PLATE  B92 


SHIP-TRACK  PLOT 

PHASE2 

MBOUND  RUN,  PLAN  2A 
LAKE  LEVEL  56a6  FT,  25.5-FT  DRAFT 
SHFMASrre?  C,  REPETTTION  2 
STSPN  -mRUSTER  AVAILABLE 


PLATE  B93 


SHIP-TRACK  PLOT 
PHASE  2 

MBOUND  RUN.  PLAN  2A 
LAKE  LEVEL  5711  FT.  27.CV-Fr  DRAFT 
SHPMASrei  C.  REPETITION  1 
STBTN  THRUSTER  AVAILABLE 


SHIP-TRACK  PLOT 

PHASE  2 

MBOUND  RUN,  PLAN  2A 
LAKE  LEVB_  5711  FT,  27.0-Fr  DRAFT 
SHPMASTB^  C,  RB»ETTnON  2 
STBIN  THRUSTER  AVAILABLE 


PLATE 


aHP  'O 
HEADMQ^ 


SCALENFT 


SHIP-TRACK  PLOT 

PHASE2 

MBOUND  RUN,  PLAN  2A 
LAKE  LEVEL  56a6  FT,  25.5-FT  DRAFT 
SHPMASTW  C.  RB»ETTT10N  1 
SfTBIN  THRUSTER  NOT  AVALABLE 


PLATE  B96 


SHIP-TRACK  PLOT 

PHASE  2 

MBOUND  RUN,  PLAN  2A 
LAKE  LEVB-  5711  FT,  27.0-FT  DRAFT 
SHPMASiei  C,  RffETTTTON  1 

srretN  thruster  not  avalable 


PLATE  B97 


SHIP-TRACK  PLOT 

PHASE  2 

OUTBOUND  RUN,  PLAN  2A 
LAKE  LEVS.  568.6  FT,  1»2-FT  DRAFT 
SHFMASrHT  C.  RB>ETnK)N  1 
STBW  THRUST5I  AVAILABLE 


SHP-TRACK  PLOT 

PHASE  2 

OUTBOUND  RUN,  PLAN  2A 
LAKE  LEVEL  5711  FT,  tti-FT  DRAFT 
SHPMASTBT  C,  RB’ETmON  1 
srew  THRUSTBT  AVAILABLE 


PLATE 


SHP-TRACK  PLOT 

PHA8E2 

OOTBCXJND  RUN,  PLAN  2A 
LAKE  LEVa.  5711  FT.  tB^-FT  DRAFT 
8HPMASTER  C,  RgETTTlON  1 
STBIN  THRUerTER  NOT  AVALABLE 


SHP-TRACK  PLOT 

PHASE2 

MBOUND  RUN.  PLAN  2A 
LAKE  LEVa.  568.6  FT,  255-Fr  DRAFT 
SHFMASTTBI  D,  Re>ETTTION  1 
SieM  THRUSTER  AVAILABLE 


PLATE  B101 


SHP-TRACK  PLOT 
PHASE2 

N30UND  RUN.  PLAN  2A 


LAKE  LEVB.  568.6  FT,  25.5-Fr  DRAFT 
SHPMASTB^  D,  RgETTTlON  2 
SreW  THRUSTS^  AVAILABUE 


SHP-TRACK  PLOT 

PHASE  2 

MBOUND  RUN.  PLAN  2A 
LAKE  LEVEL  5711  FT.  Z7.0-FT  DRAFT 
SHFMASrei  O.  RB’ETmON  1 
STBRN  THRUSnrei  AVAILABLE 


PLATE  B103 


SCALEMFr 


0  uno 


=3 

zooo 


SHP-TRACK  PLOT 

PHASE2 

NBOUND  RUN,  PLAN  2A 
lake  LEVB-  568.6  FT,  25,5-FT  DRAFT 
SHPMASTraD.  RB’ETmON  1 
STERN  IHTUSfTBT  NOT  AVALABLE 


PUTE  B104 


SHP-TRACK  PLOT 

PHASE  2 

MBOUND  RUN,  PLAN  2A 
LAKE  LEVS.  56a6  FT,  255-FT  DRAFT 
SHPMASret  D,  RgETmON  2 
STERti  THRUSTER  NOT  AVALABLE 


PLATE  BIOS 


SHIP-TRACK  PLOT 

PHA^  2 

MBOUND  RUN.  PLAN  2A 
LAKE  LEVB.  5711  FT,  27.(>-FT  DRAFT 
3HPMASTB1  D.  RB»ETTTIpN  J  _ 
SnraW  THRUSTER  NOT  AVALABLE 


SHP-TRACK  PLOT 

PHASE  2 

OUTBOUND  RUN,  PLAN  2A 
LAKE  LEVS.  568.6  FT,  ia2-FT  DRAFT 
SHPMASrre)  D,  RB>ETTTION  1 
srew  7HRUSTB?  AVAILABLE 


PLATE  B107 


SHP-TRACK  PLOT 
PHASE2 


OU7BCXJND  RUN.  PLAN  2A 
LAKE  LEVEL  568.6  FT,  182-FT  DRAFT 
SHPMAafTER  D.  RB»ETTT^  2 
STERN  THRUSTTBt  AVAILABLE 


I 

) 


SHP-TRACK  PLOT 

PHASE  2 

OUTBOUND  RUN,  PLAN  2A 
LAKE  LEVB-  5711  FT.  182-FT  DRAFT 
SHPMAanrgD.REPETmONI 
8TBV«  THRUSTER  AVAILABLE 


PLATE  B109 


SHP-TRACK  PLOT 

PHASE2 

OUTBOUND  RUN.  PLAN  2A 
LAKE  LEVS-  568.6  FT,  18L2-FT  DRAFT 
SHF^MABTBT  D.  FEPETnipN  1 
STHTN  THRUSrer  NOT  AVALABLE 


SHP-TRACK  PLOT 

PHASE  2 

OUTBCXJND  RUN,  PLAN  2A 
LAKE  LEVS.  5711  FT,  18.2-FT  DRAFT 
SHPMASrTB)  D,  RB>ETTT10N  1 
SreiN  THRUSTB1  NOT  AVALABLE 


PLATE  Bill 


SHP-TRACK  PLOT 

PHASE  2 

MBOUND  RUN,  PLAN  2A 
LAKE  LEVEL  568.6  FT,  25.5-FT  DRAFT 
SHPMA8TER  E,  REPETTT^  1 
STERN  THRUSTe?  AVAILABLE 


SHIP-TRACK  PLOT 

PHASE  2 

MBCXJND  RUN.  PLAN  2A 
LAKE  LEVS.  5711  FT.  27.0-FT  DRAFT 
SHPMASTB1 E.  RB>ETmON  1 
STERN  THRUSTB)  AVAILABLE 


PLATE  B1 13 


SHIP-TRACK  PLOT 

PHASE  2 

MBOUND  RUN.  PLAN  2A 
LAKE  LEVS-  56a6  FT,  25.5-FT  DRAFT 
SHPMASre)  E,  RB>ETTTION  1 
STBV4  THRUSTB)  NOT  AVALABLE 


SHP-TRACK  PLOT 

PHASE  2 

MBOUND  RUN.  PLAN  2A 
LAKE  LEVB_  5711  FT,  27.0-FT  DRAFT 
SHFMASTER  E.  Re>ETTTION  1 
STBV4  THRUSTS^  NOT  AVALABLE 


PLATE  B115 


SHIP-TRACK  PLOT 
PHASE2 


OUTBOUND  HUN.  PLAN  2A 
LAKE  LEVS.  568.6  FT,  182-FT  DRAFT 
8HPMASTCT  E  REPETTT^J 
STERN  THRUSTS^  AVAILABLE 


SHP-TRACK  PLOT 

PHASE2 

OUTBOUrO  RUN,  PLAN  2A 
LAKE  LEVS-  5711  FT.  1ft2-Fr  DRAFT 
8HPMASTB1 E  RB»ETmON  1 
STERN  THRUSH^  AVAILABLE 


PLATE  B1 17 
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SCALENFT 
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SHIP-TRACK  PLOT 

PHA8E2 

OUTBOUND  HUN.  PLAN  2A 
LAKE  LEVB.  56a6  FT,  1&2-FT  DRAFT 
SHPMASTBT  E  HEPETTTipN  I 
STERN  THRUSTER  NOT  AVALABLE 


PLATE  B1 18 


SHIP-TRACK  PLOT 

PHASE  2 

CXHBOUND  RUN,  PLAN  2A 
LAKE  LEVa.  5711  FT.  «2-FT  DRAFT 
aHPMASTBI  E  flB>ETTT10N  1 
STBW  -mRUSTER  NOT  AVALABLE 


PLATE  B1 19 


SHP-TRACK  PLOT 

PHASE  2 

MBOUND  RUN,  PLAN  2A 
LAKE  LEVS-  56a6  FT,  25.5-FT  DRAFT 
SHPMASTe?  F.  HB»ETTT10N  1 
STBV4  THRUSTER  AVAILABLE 


SHP-TRACK  PLOT 

PHASE  2 

MBOUND  RUN,  PLAN  2A 
LAKE  LEVS.  5711  FT.  27.0-FT  DRAFT 
SHPMASTB^  F,  RgETTTlON  1 
STERN  IHRUSTB)  AVAILABLE 


PLATE  B121 


SHP-TRACK  PLOT 

PHASE2 

MBOUND  FlUN,  PLAN  2A 
LAKE  LEVEL  5711  FT,  27.0-FT  DRAFT 
8HPMA3TB1  F.  _RgETTT10N_2 
STERN  THRUSra)  AVAILABLE 


SHP-TRACK  PLOT 

PHASE2 

MBOUND  RUN.  PLAN  2A 
LAKE  LEVS-  568.6  FT,  25.5-Fr  DRAFT 
8HPMASTER  F.  Re>EnT10N  1 
SreM  7HRU8TB)  NOT  AVALABLE 


PLATE  B123 


SHJP-TRACK  PLOT 

PHASE  2 

MBOUND  RUN.  PLAN  2A 
LAKE  LEVB.  5711  FT.  27.0-Fr  DRAFT 
SHPMASTB1 F.  RB>ETTTipN  1 
STBW  7HRUSTH1  NOT  AVALABLE 


SHP-TRACK  PLOT 

PHASE  2 

CXHBOUND  RUN,  PLAN  2A 
LAKE  LEVEL  568.6  FT,  182-FT  DRAR 
SHPMASTER  F,  REPETITION  1 
STBM  THRUSTER  AVAILABLE 


PLATE  B125 


SHIP-TRACK  PLOT 

PHASE  2 

OUTBOUND  RUN,  PLAN  2A 
LAKE  LEVa.  5711  FT.  18,2-FT  DRAFT 
SHPMAgTBI  F.  REPETITION  1 
STBTN  THRU8T5T  AVAILABLE 


SHP-TRACK  PLOT 

PHASE  2 

OUTBOUND  RUN,  PLAN  2A 
LAKE  LEVB-  56&6  FT.  ia2H=T  DRAFT 
SHPMASTBT  F.  Re>ETniON  1 
STBTN  THRUSTER  NOT  AVALABLE 


PLATE  B127 


SHP-TRACK  PLOT 

PHA8E2 

OUTBOUND  RUN,  PLAN  2A 
LAKE  LEVS-  5711  FT,  182-R  DRAFT 
SHPMA87B1 F,  RgETTnON  1 
STEPN  THRUSTB1  NOT  AVALABLE 
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